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ABSTRACT
A major domain of e-government research considers effective delivery of information to citizens (i.e. government-to-citizens
services). These services involve all sets of communication and transaction between government, at various levels, and
citizens. Research indicates that due to the expectations that people hold while utilizing public services available through
digital means, there needs to be a citizen-centric or customer-centric delivery of information related to such services. The
study extends this premise by evaluating citizens’ satisfaction with online governmental information services and formulating
a model for satisfaction –EGOVSAT. This model includes various performance and emotional measures. To demonstrate the
applicability and its generalization, the model is being applied to online Advanced Transportation Information Services
(ATIS), a form of government-to-citizen online service delivery. This paper presents results of statistical analysis of online
survey conducted in evaluating ATIS initiatives in Los Angeles (n = 155) and Minneapolis/St. Paul (n = 246). It presents an
evaluated set of 15 questions based on the formulated model that can be extended for evaluating citizen interaction with e-
government initiatives.
Keywords
E-Government, Citizen-centric delivery, Satisfaction, Structural Equation Modeling.
INTRODUCTION
Electronic Government (E-Government) refers to the facility of delivering government-related information and services
online through the Internet or other digital means (West, 2004). Public agencies, utilizing this facility, provide range of
services to various interest groups (US Office of Management and Budget, 2006). A major domain, in these services,
considers effective delivery of information to citizens (i.e. government-to-citizen services). Usage of such services has been
growing over the years and citizens are increasingly interacting with online government services. A survey conducted by
Norris and Moon (Norris and Moon, 2005) indicates that nearly 90% of American local governments with population of
10,000 or more had official sites on the web through which they delivered various services. Further, Pew Internet reports that
77% of Internet users or 97 million adult americans took advantage of e-government facility in the year 2003 using various
methods (Horrigan, 2004). Apparently, there is an overall realization of importance of e-government initiatives – by citizens
and by government agencies at various levels. Such realizations have ensured that e-government initiatives are continuously
developed and constantly utilized.
As these sets of interaction spread wide, expectations from online e-government initiatives increase accordingly. West notes
that the particular characteristic of such initiatives that makes it so special is that it allows citizens to seek public services at
their own convenience and not just when the government office is open (West, 2004). As a result, citizens are increasingly
expecting government units to perform like commercial entities (Reynolds and Regio, 2001). Need for addressing these
expectations have been widely recognized in order to improve relations between public agencies and citizens. Grönlund has
identified the importance of serving civil society by delivering services to wide array of citizens (Grönlund, 2005).
Traunmuller and Wimmer have extended the vision of citizen-centric provisions so that active participation in government
and democracy is promoted (Traunmüller and Wimmer, 2003). They further note that although citizen-centric interactive
websites have been produced users – intern or extern seem to be dissatisfied as complicated issues fall short of hightened
expectations. Consequently, online e-government initiatives need to be user-centric or citizen-centric in nature (Parks and
Schelin, 2005; Scott, Golden and Hughes, 2004; West, 2005). There is an apparent need to identify theoretical constructs and
measures that are formed to evaluate citizen reactions in using e-government information services so that empirical
evaluation can be carried out. Detailed evaluation programs can present insights for better delivery towards citizen
interaction.
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This study attempts to cover the gap in understanding e-governmental impacts with citizen interaction. The study extends the
premise of evaluating user or citizen satisfaction with governmental information services by developing a generalized
theoretical model that can be applied for evaluating e-governmental information systems. It aims to demonstrate the
formulated model by applying citizen-centric approach in the domain of Advanced Travel Information Systems (ATIS), a
form of government-to-citizen information service. ATIS provides (1) real-time network information, whether traffic or
transit, and (2) traveler information such as route guidance or destination information, provided on advanced technologies
(Lappin, 2000; Zimmerman, 1999). An online survey comprising questions related to the model was designed. Users from
two different cities – Los Angeles (LA) and Minneapolis/St. Paul (MN) were asked to evaluate ATIS websites provided by
respective metropolitan authorities. The paper focusses on presenting the statistical analyses of the data collected.
The next section summarizes various literature related to customer and user satisfaction and presents a satisfaction model
formulated for citizen-centric evaluation. Subsequently, process of data collection is described. Thereafter, demographics of
users from different cities and multivariate analysis based on the model are presented. The paper concludes with detailed
discussions based on the results.
RESEARCH MODEL
As citizens increasingly interact with online digital governmental services, there are widespread expectations for effective
service delivery from such initiatives. The overall objective, in these initiatives, seems to be impersonal delivery of services
than an efficient package of effective value-added service offerings. Such an improvement is important, as utilization of e-
government initiatives is more of a voluntary in nature. Varied effects of such effective delivery have been identified by
different studies. West has identified importance of such service delivery to raise the levels of trust and confidence among
citizens towards government (West, 2004). Eschenfelder and Miller propose a socio-technical toolkit for evaluation of e-
government websites that address issues of openness and trust in e-government systems (Eschenfelder and Miller, 2005).
Citizen-based evaluation of governmental systems has been the focus of a number of studies. Wang, et. al. propose a model
of evaluating the performance of a web-enabled e-government system with a citizen centric approach (Wang, Bretschneider
and Gant, 2005). Carter and Belanger (Carter and Belanger, 2004) present results of their study on citizen adoption of e-
government initiatives based on an approach supported by the Technology Acceptance Model (TAM) (Davis, 1989). Reddick
analyzes the demand side of e-government, which relates to aspects of citizen interaction with e-government systems
(Reddick, 2004). The satisfaction model, presented in Figure 1, formulated by this study considers these broad perspectives
and presents a causal construct comprising features that promote confidence, trust, openness and citizen-centric delivery in
utilizing online government initiatives. This model considers emotional response of the users to be a dependent factor on
performance features of the digital government service delivery. Although, this measurement has been utilized for the domain
of ATIS, it is designed to evaluate other government-to-citizen web-based initiatives.
Figure 1: EGOVSAT Model
EGOVSAT has been formulated with an aim to provide a scale using which government-to-citizen web-based initiatives can
be evaluated - in terms of satisfaction derived by citizens (Horan, Abhichandani and Rayalu, 2006). To operationalize
emotional aspects of satisfaction experienced by users, various attempts have been reported. While satisfaction has been
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identified as a single summary concept, it is comprised of certain affective responses with varying intensity. Giese and Cote
identify alternative terms that were offered by various consumers in their research (Giese and Cote, 2002). These alternative
connotations may indicate the variations of emotional response that comprise the overall emotional construct. Westbrook and
Oliver confirm such variations while identifying the dimensionality of emotion space in satisfaction (Westbrook and Oliver,
1991). Emotional composition of satisfaction, in this study, has been extended to include not just “Satisfaction”, but also
“Frustration”, “Pleasantness” and “Confidence”.
Research studies with varying contexts have considered variety of measures in evaluating performance of an artifact in
subject; most predominant being usability. Doll and Torkzadeh (Doll and Torkzadeh, 1988), in identifying End-User
Computing Satisfaction (EUCS) instrument, have identified content, format and timeliness of the information delivered and
the ease of use facilitated by a system. Effectiveness of information delivered by a system is measured through User
Information Satisfaction (UIS) model (Ives, Olson and Baroudi, 1983). Brooke has formulated a usability index – System
Usability Scale (SUS) (Brooke, 1996). Extensions of similar measures have been recommended for web-based initiatives and
services. Zeithaml, et al. identify the importance of responsiveness and ease of navigation in utilizing a service offered
through websites (Zeithaml, Parasuraman and Malhotra, 2000). Loiacono, et al. have included usability measures in devising
a quality instrument for websites – Webqual (Loiacono, Watson and Goodhue, 2002). Similar aspects, or extensions thereof,
have been used in other studies (Fayish, Gross and Jovanis, 2005; Muylle, Moenaert and Despontin, 2004; Zhang and Dran,
2001). These contributions have been formulated as “Utility” construct in this study that examines whether the website is
usable or not. “Reliability” construct examines whether the website functions appropriately in terms of technology as well as
accuracy of the content (Fayish et al., 2005; Muylle et al., 2004; Wang, Tang and Tang, 2001; Zeithaml et al., 2000; Zhang
and Dran, 2001). While the importance of usable and reliable information is largely acknowledged, it is also pertinent that the
information can be accessed efficiently with minimal effort by the end-user. “Efficiency” construct examines the accessibility
and organization  of  the  features  and information  available  in  the  website  (Fayish  et  al.,  2005;  Huizingh,  2000;  Zhang and
Dran, 2001). In addition to these aspects, it is important that the website delivers facility of providing dynamic information,
provides various options of accessing the information and offers the facility of customizing the information contained in the
website. Personalization and customization refers to the ability of an Internet website or service to be shaped or reshaped so
as to better meet the individiual needs or wants of a user (O'Looney, 2001). Performance constructs - “Flexibility” and
“Customization”, in this study, are formed to evaluate these aspects of digital delivery. These influences focus on
determinative performance measures that need to be included so that a website is designed to be user-centric, citizen-centric
in this case.
In addition to the above constructs, further enhancements have been included to formulate the survey questions based on
certain measures. Satisfaction measures are extensions of performance and quality measures. While the latter are user centric
approaches, true citizen-centric evaluation of systems need to examine attitudes of the user towards e-government systems as
a public service. Satisfaction in using these systems warrants inclusion of the aforementioned components as well as the
integrity in the method of delivery and its content. Accordingly, the constructs, described before, are further broken down
into process and content measures. Process measures depict various activities that a user indulges in to obtain information.
Content measures determine the quality of information that a user receives from the website. These measures have been
identified differently in the past literature. Loiacono et al (Loiacono et al., 2002) groups them as interactional quality,
usability and informational quality. Delone and McLean (Delone and McLean, 1992) classifies them as information and
system quality. Huizingh (Huizingh, 2000) identifies them as content and design measures in websites.
Based on these measures and overall construct, 39 survey questions were identified. 35, of them, were based on 5
performance constructs and 4 were identified as constituents of overall satisfaction measure. These questions were presented
as a 5-point Likert-scale questions (Loewenthal, 2001), designed to collect responses with varying degrees of agreement or
disagreement. Due to space constraints an exhaustive list of on-line survey questions has not been provided. The questions
are provided in Abhichandani et al. (Abhichandani, Horan and Rayalu, 2005).
DATA COLLECTION
An online survey comprising questions related to EGOVSAT model, demographics and experience with technologies was
designed. The survey was designed to inquire experiences of users utilizing the ATIS websites based on performance and
emotional dimensions and understand the characteristics of users utilizing these websites. The survey was conducted in two
cities – Los Angeles (LA), Minneapolis / St. Paul (MN). In both the cities, websites provided by metropolitan authorities
were considered for evaluation. For the city of Los Angeles, web-based initiative provided by Los Angeles County
Metropolitan Transportation Authority (http://www.mta.net) was utilized. For the Minneapolis/St. Paul area, MetroTransit
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website (http://www.metrotransit.org) was considered for evaluation. The survey protocol was designed to collect reactions
of respondents just after they had used the website for trip planning purposes. The respondents, in addition, were randomly
provided with certain scenarios so that the trip planning is performed in “realistic” situations. For research purposes, certain
control was exercised in presenting these scenarios. Details of the survey protocol is available in Abhichandani et.al
(Abhichandani et al., 2005).
The sample for the survey respondents was gathered in various ways. Initially, a databank provided by a commercial
organization was utilized1. Subsequently, a URL for the online survey was provided through the MetroTransit website
(http://www.metrotransit.org). These avenues resulted in – LA (n=155) and MN (n=246). Although the data collection was
conducted using different avenues a common online survey was presented. Detailed findings of this survey follow.
STATISTICAL RESULTS
Descriptive data collected in the study can be divided into three different groups – demographics, public transportation usage
and experience with Information Technologies. Demographics related to information such as “Age”, “Gender”, “Level of
Education”, “Employment Status”, “Household Income” and “Ethnicity”. Respondents were asked about their patterns of
public transportation usage - “Frequency of using public transportation”, “Primary purpose of using public transportation”,
“Frequency of planning a trip on the website” and “Access to personal vehicle”. Further, it was important to collect data
regarding the experience of respondents in using various information technology devices. Respondents were asked about
their experience in using “Computers”, “Internet” and “Accessibility to various devices”.
The average age of an MN respondent was markedly lower compared to an LA respondent. 50% of MN respondents were
below 35 years of age. This was far higher compared to LA respondents wherein only 30% of respondents were below that
age. A larger part of LA respondents (approximately 72%) were within the age group of 25-54 years. Further, 20% of LA
respondents were above 55 years as compared to 7.3% in the case of MN respondents. Nearly 58% of MN respondents were
female. The gender distribution for LA was more equitable compared to MN. Most of the respondents in both the cities were
mostly “White/Caucasian”. However, MN respondents seemed much more biased than LA - 85% compared to 72.3%. The
major difference was noted in the contribution of “Asian/Pacific Islander” and “Hispanic/Latino” responses. In case of LA,
nearly  18% of  respondents  belonged to  these  ethnic  groups  compared to  2% for  MN.  In  both  the  cities  more  than  30% of
respondents had a Bachelor’s degree. Nearly 21% of MN respondents were “Student – Working or Not Working”. This
percentage was much lower (6%) in LA. However, in both the cities majority of respondents were either “Employed Full-
Time or Part-Time” – 70% in case of LA and 66% in case of MN. The average household income for respondents from MN
was lower compared to LA. 70% of MN respondents had household income less than $75,000 compared to 52% of LA
respondents. Further, 40% of LA respondents had household income of more than $75,000 compared to 20% of MN
respondents.
Nearly 50% of MN respondents utilize the public transportation “5 or more times a week”. This is in extreme contrast with
LA respondents, wherein only 6.5% respondents utilize public transportation for as many times in a week. 80% of LA
respondents used public transportation “3 times a month” or even less. In the case of MN, 65.5% respondents utilize public
transportation  “2  times  a  week”  or  more.  62%  of  MN  respondents  utilize  public  transportation  for  “Work”  and  “School”
purposes. 41% of LA respondents use public transportation for purposes of “Recreation”, “Vacation” or “Visiting Family or
Friends”. 27% of LA respondents used public transportation for “Other” purposes. These purposes were mostly emergent in
nature - such as “Car not available”, “if my car is in the shop”. 44% of MN respondents planned their trip using MetroTransit
website (http://www.metrotransit.org) atleast “Once a Week” or more. This was in sharp contrast to LA respondents, where
72% of respondents planned their trip using Metropolitan Transportation Authority website (http://ww.mta.net) “Less than
once a month”. Further, 86.5% of LA respondents have access to a personal vehicle “Always” or “Most of the Time”
compared to 57.3% of MN respondents. It seemed certain that MN respondents utilized the public transportation more than
the LA respondents as nearly 43% of MN respondents have access to personal vehicle “Sometimes”, “Rarely” or “Never”
compared to 13.6% in case of LA.
MN respondents had more experience in using computers than LA respondents. 72% of MN respondents had more than 10
years of experience in using computers compared to 59% of LA respondents. Similarly, MN respondents indicated a
marginally higher experience in Internet usage than LA respondents. Nearly 85% of MN respondents had Internet usage
1 Resources Systems Group, Inc based in Vermont provided their databank for both the locations. For LA, all the respondents
were arranged through this databank. For MN, 54 responses were collected using this databank.
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experience of 6-15 years compared to 77% of LA respondents. In both the cities, majority of the respondents had “Regular
cell phones” at their disposal. However, a marginally higher number of MN respondents indicated access to “Portable
computer with wireless communications” – 63 for MN compared to 39 for LA respondents.
Model Evaluation
The model, presented in Figure 1, was evaluated using confirmatory factor analysis (CFA) (Byrne, 2001). SPSS v12.0 was
used to calculate item reliability and Cronbach alpha (Nunally, 1978) for various constructs. Average Variance Extracted
(AVE) and construct reliability was calculated based on standardized regression weights and measurement errors (Hair,
Anderson, Tatham and Black, 1998). Table 1 illustrates the parameter and reliability estimates obtained for LA and MN.
Table 1: Parameter and Reliability Estimates (LA: n=155 with p = 0.001, MN: n=246 with p < 0.001)a
OBSERVED VARIABLES CONSTRUCTS
Item
Factor
Loading
Reliabilityc
Construct
Structural
Coefficient R2 Reliabilityd
0.84b 0.74 0.95b 0.91 0.88
Util1 0.74 0.65 Utility 0.98 0.96 0.85
0.66 (9.57) 0.63 0.62
Util2 0.63 (10.99) 0.59 0.55
0.80 (13.23) 0.72 0.89
Util3 0.74 (13.60) 0.68 0.86
0.80 (13.55) 0.78
Util4 0.75 (13.92) 0.70
0.83 (14.25) 0.75
Util5 0.84 (16.81) 0.75
0.84b 0.67 0.95 (13.33) 0.90 0.83
Eff1 0.81 0.69 Efficiency 0.96 (14.85) 0.93 0.80
0.76 (10.63) 0.69 0.61
Eff2 0.68 (11.28) 0.61 0.59
0.75 (10.56) 0.69 0.82
Eff3 0.82 (14.42) 0.68 0.81
0.85b 0.74 0.42 (4.94) 0.18 0.84
Cust1 0.91 0.69 Customization 0.46 (5.91) 0.17 0.83
0.90 (11.28) 0.80 0.67
Cust2 0.83 (13.24) 0.80 0.59
0.69 (9.11) 0.62 0.86
Cust3 0.52 (10.51) 0.58 0.81
0.86b 0.81 0.91
Satis1 0.77 0.68 EGOVSAT 0.85
0.84 (15.15) 0.79 0.66
Satis2 0.82 (15.96) 0.69 0.70
-0.77 (-12.4) 0.73 0.84
Satis3 -0.65 (-11.37) 0.63 0.86
0.91 (18.3) 0.86
Satis4 0.81 (15.64) 0.77
a - Figures in italics and shaded cells are for MN, non-italics and unshaded cells are for LA
b - Parameter fixed to 1 to set the scale of construct
c - Corrected item-to-total correlations for individual items
d - Construct reliability is presented as Cronbach alpha, average variance extracted and construct reliability, respectively
( ) - indicates the t-values
Overall model was evaluated using AMOS v6.0 statistical software using Maximum Likelihood Estimation (MLE) as the
variables were found to be multivariate normal and the sample size was moderate (Hair et al., 1998). Initially, to filter out the
variables that failed to explain the cohesiveness of a construct, corrected item-to-total correlations and Cronbach alphas were
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examined per construct. Variables with low corrected item-to-total correlations (i.e. < 0.50) and pairwise correlations (i.e. <
0.50) were removed. Constructs with cronbach alphas less than 0.70 were removed from further analysis. Subsequently,
additional analyses involved examining squared multiple correlation (R2), regression weights (i.e. factor loadings for
observed variable and structural coefficient for constructs), AVE and construct reliability. R2 indicates the amount of
variance explained, predicted or accounted for by a set of variables (Schumaker and Lomax, 2004).
Various recommendations have been proposed for fit-indices illustrated in Table 2. One of the preliminary fit indices is the
value obtained by dividing Chi-Square with degrees of freedom (CMIN/df). Although there is no clear-cut guideline about
what value of CMIN/df is acceptable, a frequent suggestion is that this ratio should be less than 3 (Kline, 1998). In both
cases, value of less than 3 was obtained. Other indices have been recommended as they are less sensitive to sample sizes,
such as GFI and AGFI. Both the indexes range from 0 to 1 with values close to 1 being indicative of good fit. However, no
absolute threshold levels for acceptability have been established (Hair et al., 1998). Based on the values obtained in this
study, it can be concluded that the model fits the sample data in moderation. PGFI is indication of parismony in the model.
Values greater than 0.5 are indicative of better parsimony. NFI and CFI have been proposed to be practical criterion of
choice. CFI with values of 0.95 and greater have been recommended for well-fitting model (Bentler, 1988). Similar values
(>= 0.95) have been obtained in this analyses. Value of 0.05 or less have been proposed for error approximation and residuals
(Byrne, 2001). Values not far from 0.05 have been obtained. Alternative analyses included combining the two locations and
evaluating the model. Comparatively, higher level of indices were obtained. This analyses yielded following results: GFI -
0.93, AGFI - 0.90,NFI – 0.94, CFI – 0.95, RMSEA – 0.06, RMR – 0.05.
Table 2: Fit Indices, Errors and Residuals for LA and MN
Fit-Indices LA MN
Probability Level (p) = 0.001 < 0.001
CMIN (Minimal Discrepancy) or c2 (Chi-Square) 134.42 197.46
Degrees of Freedom (df) 88 88
CMIN/df 1.53 2.24
Goodness-of-Fit Index (GFI) 0.90 0.91
Adjusted Goodness-of-Fit Index (AGFI) 0.87 0.87
Parsimonous Goodness-of-Fit Index (PGFI) 0.66 0.66
Normed Fit Index (NFI) 0.92 0.92
Comparative Fit Index (CFI) 0.97 0.95
Root Mean Squared Error of Approximation (RMSEA) 0.05 0.07
Root Mean Square Residual (RMR) 0.06 0.05
DISCUSSION
Figure 2, comprising of 15 questions, is the resultant model that has been formulated after performing detailed statistical
analysis described in previous sections. The remaining questions in “Reliability” and “Flexibility” constructs were discarded
as they were not found to be statistically significant.
The statistical fit of the model with the data collected is moderate and the data collection has a fair bit of bias. The entire LA
respondents were collected from the RSG databank. This databank has a mix of individuals that may or may not use public
transportation. However, majority of MN respondents accessed online survey through the MetroTransit website and are
regular users. The conclusions, nonetheless, are important to evaluate the overall expectations of a seasoned or a non-regular
user of public transportation and the online information services. Respondents in both the cities indicated that the need for
improved usability features was relatively stronger determinant of emotional measures than efficiency or customizable
options. The usability options include need for useful information, helpful features, consistent performance and easy to use
features. Further, need for better address location facilities was also found to be a determinant factor to a limited extent.
Experienced MN users expect consistent useful information on the website whereas LA respondents who relatively use
online public transportation information services in a limited manner expect facilities for learning to use the system quickly.
Second to “Utility”, features for “Efficient” access were found to be a determinant of overall satisfaction in using online
public transportation informational service. These features included better organization and integration of content as well as
visual presentation. MN respondents ranked need for well-integrated functions higher than features whereas LA respondents
indicated need for appropriate organization of website. “Customization” construct was found to be a limited determinant of
emotional measures. MN Respondents ranked the need for saving their trips for future reference higher than other features
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whereas LA respondents indicated need for receiving reminders and notifications. Among the dependent emotional measures,
both LA respondents were most “Satisfied” with the website whereas MN respondent ranked the “Pleasant” experience in
planning a trip higher than other features. Respondents in both the cities were found to be fairly “Confident” in using the
website. They were “Frustrated” to a very limited extent.
Figure 2: Questions and Constructs in Statistically-tested EGOVSAT Model
Citizen-based evaluation of governmental systems has been the focus of a number of studies. However, there have not been
many studies that focus on satisfaction as a major construct. Stowers reports that among existing e-government performance
measures, customer satisfaction is the least used metric (Stowers, 2004). This study attempts to fill this gap by formulating a
model that can be extended to other e-government online citizen-based interactive systems. The model is expected to reflect
on certain specific design parameters that have been demonstrated in this study. These parameters might prove critical in
ensuring a more satisfying or less frustrating experience when users are in the process of utilizing e-government initatives.
The long-term vision of this research is to provide a scale based on which different e-government systems can be assessed to
measure the level of satisfying user experience it offers. This scale will provide the designer of such systems an evaluation
tool which can be used to predict behavior of various citizen groups. Future research undertakings include conducting focus
group discussions in both the cities.
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